Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -1 491 04 

(43)Date of publication of application : 02.06.1999 



(51)Int.CI. 


G03B 9/04 






G02B 26/02 




(21 Application number : 09-317037 


(71)Applicant 


COPAL CO LTD 


(22)Date of filing : 18.11.1997 

trr^rz^rz^rrr^r. 


(72)Inventor : 


TOMA KIYOSHI 



(54) EXPOSURE CONTROLLER FOR CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an extremely 
simply constituted exposure controller for a camera 
capable of accurately inserting one of plural ND filter 
members having different density into an exposure 
aperture in a short time. 

SOLUTION: Two ND filter members 2 and 3 having the 
different density are rotated around a shaft 1 b by the 
energizing force of springs 4 and 5, and the members 2 
and 3 are positioned by stoppers 1 c and 1 d. The output 
pin 6a for a motor 6 is positioned between parts to be 
pressed 2a and 3a of the filter members 2 and 3, the 
filter parts 2b and 3b of the filter members 2 and 3 are 
positioned adjacent to the exposure aperture 1a. When 
the motor 6 is rotated in this state counterclockwise, 
the filter member 2 is inserted into the exposure 
aperture 1a, and on the other hand, when the motor 6 is 
rotated clockwise, the filter member 3 is inserted into 
the exposure aperture 1a. Thus, the selected filter 
member is set in the optical path of the exposure 
aperture 1a in a short time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cope plate in which circular exposure opening centering on an optical axis is 
formed, the 1st ND filter arranged so that each may have the pushed section, and it may have 
the filter section from which concentration differs mutually, both may be attached in a common 
shaft possible [ rotation ] and each aforementioned filter section may be made to move to the 
aforementioned exposure opening — the [ a member and ] — with 2 ND-filter member the [ the 
1st spring which is energizing each aforementioned ND filter member in the direction which can 
remove each aforementioned filter section from the aforementioned exposure opening, and ] — 
with 2 springs immediately after each aforementioned filter section retreats from the 
aforementioned exposure opening — each aforementioned ND filter — with the 1st stopper and 
the 2nd stopper which are made to stop rotation of a member A both-way operation is possible 
from an initial valve position to two directions, by the operation from this initial valve position the 
1st ND filter — the [ a member or ] — 2 ND filters — the pushed section of a member — 
pushing — the [ the 1st spring or ] — the light exposure adjustment of the camera 
characterized by having resisted 2 springs and having a member or the driving means which 
makes the aforementioned exposure opening face the filter section of a member the 2nd ND 
filter the 1st ND filter 

[Claim 2] The light exposure adjustment of a camera according to claim 1 characterized by 
providing the following Converging section material which has two or more openings from which 
the pushed section and aperture differ, and is attached in the aforementioned cope plate 
possible [ rotation ] The 2nd driving means which a both-way operation is possible from an initial 
valve position to two directions, the operation is interlocked with [ driving means ], and the 
pushed section of the aforementioned converging section material is pushed [ driving means ], 
and make the aforementioned exposure opening face two or more aforementioned openings 
alternatively The 3rd stopper and the 4th stopper which are made to stop the rotation to the 
two directions of the aforementioned converging section material, respectively 
[Claim 3] While each has the pushed section Concentration differs mutually, the 1 st ND filter A 
member and the 3rd ND filter arranged so that it may have the filter section from which 
concentration differs, both may be attached in a common shaft possible [ rotation ] and each 
filter section of a member may make each filter section move to the aforementioned exposure 
opening the 2nd ND filter — the [ a member and ] — with 4 ND-filter member the 3rd ND filter 

— the [ a member and ] — the [ the 3rd spring which is energizing 4 ND-filter member in the 
direction in which those filter sections retreat from the aforementioned exposure opening, and ] 

— with 4 springs A member and immediately after each filter section of a member retreats from 
the aforementioned exposure opening the 4th ND filter, the 3rd ND filter the 3rd ND filter A 
member, the 3rd stopper made to stop rotation of a member the 4th ND filter, and the 4th 
stopper, A both-way operation is possible from an initial valve position to two directions, by the 
operation from this initial valve position 4 springs are resisted, the 3rd ND filter — the [ a 
member or ] — 4 ND filters — the pushed section of a member — pushing — the [ the 3rd 
spring or ] — The light exposure adjustment of the camera according to claim 1 characterized by 
having a member or the 2nd driving means which makes the aforementioned exposure opening 
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face the filter section of a member the 4th ND filter the 3rd ND filter. 

[Claim 4] The light exposure adjustment of the camera according to claim 3 characterized by 
consisting of converging section material which at least one side of a member has each 
aforementioned ******** and the same pushed section, and has opening of aperture smaller 
than the aperture of the aforementioned exposure opening with a member and possible making 
the aforementioned exposure opening move the 4th ND filter the 3rd ND filter. 
[Claim 5] The light exposure adjustment of a camera given in the claim 1 or any of 4 they are. 
[ which is characterized by manufacturing each aforementioned ND filter member by the filter 
material of a tabular which has predetermined rigidity ] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] On the occasion of photography, incidence of 
this invention is carried out from exposure opening, and it relates to the light exposure 
adjustment of the camera which adjusts the quantity of light from the field which hits a solid 
state image pickup device and a photographic film. 
[0002] 

[Description of the Prior Art] In the camera which contained solid state image pickup devices, 
such as the usual camera which uses a photographic film, and a video camera, a digital camera, 
in order to adjust the quantity of light of the field by which image formation is carried out to a 
film or a solid state image pickup device in order to adjust the depth of focus of a lens, 
establishing the drawing mechanism which controls the size of exposure opening is known. And 
as a drawing mechanism in which it is generally used mostly, there are a thing of a type which 
can change aperture continuously focusing on an optical axis, and a thing of the type which 
inserts alternatively in an optical path two or more openings from which aperture differs like the 
iris from the constitutional feature using two or more wings. 

[0003] Moreover, recently, since the performance of a lens improved, even if aperture is small, 
the cameras which use a powerful lens increase in number, and it is common that the f number 
uses a lens with aperture it is large and small especially in the case of a digital camera. And in 
the camera which uses a lens with such small aperture, the drawing mechanism is not for 
regulation of the depth of focus any longer, and although it is established only in order to adjust 
the quantity of light, it is not an overstatement. 

[0004] Thus, when extracting to the camera which used the lens with small aperture and 
establishing a mechanism, the thing of the type using two or more wings is not desirable among 
the drawing mechanisms of the two above-mentioned types. It is because it is difficult for there 
to be many backlashs by tolerance and to make the small predetermined diameter of opening 
stabilized since there are many composition members. Since each opening is beforehand 
manufactured by the predetermined configuration, the thing of the type which inserts 
alternatively in an optical path two or more openings from which the point and aperture differ is 
advantageous. 

[0005] Moreover, without using a drawing mechanism for the purpose which adjusts the quantity 
of light, into an optical path, two or more ND filters from which concentration differs are inserted 
alternatively, or the ND filter board (band) from which concentration changes continuously is 
moved, and the thing it was made to stop in the position where predetermined concentration was 
obtained is known. Furthermore, it combines with the drawing mechanism of the type which 
inserts two or more openings in an optical path alternatively among the drawing mechanisms of 
the two above-mentioned types, and what attached the ND filter in a part of openings by 
adhesion etc. is known. Thus, although various methods are considered in order to adjust the 
quantity of light which carries out incidence from exposure opening, this invention relates to the 
light exposure adjustment of an effective camera, when it applies to the camera using the lens 
especially with small aperture mainly adjusted using the ND filter. 
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[0006] 

[Problem(s) to be Solved by the Invention] It was miniaturized very much and the latest camera 
has turned cheap. Therefore, it is required that composition can also manufacture compactly [ it 
is as easy as possible and ] the light exposure adjustment used for such a camera. Moreover, 
when it takes a photograph that the set operation is performed for a short time where it is 
required and an ND filter is evacuated from exposure opening since the set must complete it 
before a shutter opens this kind of light exposure adjustment, the ND filter must be maintained 
certainly in the evacuation position besides an optical path. 

[0007] By the way, when a predetermined concentration position is chosen by moving it using 
the ND filter board (band) from which concentration changes continuously as mentioned above, 
the equipment for driving the ND filter board (band) becomes comparatively complicated, and it 
becomes very difficult to make it make it stop correctly in a predetermined concentration 
position. Since time until it arrives at a predetermined concentration position changes with 
concentration to choose, you have to stop moreover, having to set up the operation start tide of 
a shutter according to the longest setting time of an ND filter, the angular position from which, 
as for this, a turret board (rotating disk) differs — concentration — things — the same is said of 
the case of composition of having arranged two or more ND filters 

[0008] The place which it is made in order that this invention may solve such a trouble, and is 
made into the purpose is offering the light exposure adjustment of the very easy camera of 
composition of choosing two or more ND filter members from which concentration differs, and 
having enabled it to insert in exposure opening correctly for a short time. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the light 
exposure adjustment of the camera in this invention The cope plate in which circular exposure 
opening centering on an optical axis is formed, the 1st ND filter arranged so that each may have 
the pushed section, and it may have the filter section from which concentration differs mutually, 
both may be attached in a common shaft possible [ rotation ] and each aforementioned filter 
section may be made to move to the aforementioned exposure opening — the [ a member and ] 
— with 2 ND-filter member the [ the 1st spring which is energizing each aforementioned ND 
filter member in the direction which can remove each aforementioned filter section from the 
aforementioned exposure opening, and ] — with 2 springs immediately after each aforementioned 
filter section retreats from the aforementioned exposure opening — each aforementioned ND 
filter — with the 1st stopper and the 2nd stopper which are made to stop rotation of a member 
A both-way operation is possible from an initial valve position to two directions, by the operation 
from this initial valve position the 1st ND filter — the [ a member or ] — 2 ND filters — the 
pushed section of a member — pushing — the [ the 1st spring or ] — 2 springs were resisted 
and it has a member or the driving means which makes the aforementioned exposure opening 
face the filter section of a member the 2nd ND filter the 1st ND filter Moreover, it sets to the 
light exposure adjustment of the camera in this invention. The converging section material which 
has preferably two or more openings from which the pushed section and aperture differ further, 
and is attached in the aforementioned cope plate possible [ rotation ], The 2nd driving means 
which a both-way operation is possible from an initial valve position to two directions, the 
operation is interlocked with [ driving means ], and the pushed section of the aforementioned 
converging section material is pushed [ driving means ], and make the aforementioned exposure 
opening face two or more aforementioned openings alternatively, It has the 3rd stopper and the 
4th stopper which are made to stop the rotation to the two directions of the aforementioned 
converging section material, respectively, or While each has the pushed section Concentration 
differs mutually, the 1st ND filter A member and the 3rd ND filter arranged so that it may have 
the filter section from which concentration differs, both may be attached in a common shaft 
possible [ rotation ] and each filter section of a member may make each filter section move to 
the aforementioned exposure opening the 2nd ND filter — the [ a member and ] — with 4 ND- 
filter member the 3rd ND filter — the [ a member and ] — the [ the 3rd spring which is 
energizing 4 ND-filter member in the direction in which those filter sections retreat from the 
aforementioned exposure opening, and ] — with 4 springs A member and immediately after each 
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filter section of a member retreats from the aforementioned exposure opening the 4th ND filter, 
the 3rd ND filter the 3rd ND filter A member, the 3rd stopper made to stop rotation of a member 
the 4th ND filter, and the 4th stopper, A both-way operation is possible from an initial valve 
position to two directions, by the operation from this initial valve position the 3rd ND filter — the 
[ a member or ] — 4 ND filters — the pushed section of a member — pushing — the [ the 3rd 
spring or ] — 4 springs were resisted and it has a member or the 2nd driving means which makes 
the aforementioned exposure opening face the filter section of a member the 4th ND filter the 
3rd ND filter In this case, depending on the case, at least one side of a member has each 
aforementioned ******** and the same pushed section, and consists of converging section 
material which has opening of aperture smaller than the aperture of the aforementioned 
exposure opening with a member and possible making the aforementioned exposure opening 
move the 4th ND filter the 3rd ND filter. Moreover, in the light exposure adjustment of the 
camera in this invention, each aforementioned ND filter member is preferably manufactured by 
the filter material of a tabular which has predetermined rigidity. 
[0010] 

[Embodiments of the Invention] The 1st example which showed the gestalt of operation of this 
invention to drawing 1 - drawing 3 , the 2nd example shown in drawing 4 , and the 3rd example 
shown in drawing 5 - drawing 7 explain. In addition, the same sign is substantially attached to the 
same member and the same part between each example. 

[0011] The [1st example] The composition of the 1st example is explained first. Circular 
exposure opening 1a is formed in the center section of the cope plate 1. And shaft 1b is set up 
and four stoppers 1c, 1d, 1e, and 1f are formed in the front-face side of this cope plate 1. 
moreover, two filters — members 2 and 3 are manufactured with the ND filter material of the 
polyester with which concentration differs mutually, and have the pushed sections 2a and 3a and 
the filter sections 2b and 3b inserted in the optical path of exposure opening 1a, respectively 
and these filters — members 2 and 3 are attached in shaft 1b possible [ rotation ], are energized 
by springs 4 and 5, respectively and are having the save status from exposure opening 1a 
maintained by Stoppers 1c and 1d in drawing 1 

[0012] furthermore, the motor 6 is attached in the tooth-back side of a cope plate 1, the output 
pin 6a penetrated the hole which is not illustrated, it has projected to the front-face side of a 
cope plate 1, and the state of a motor 6 where it does not energize is shown in drawing 1 — as 

— two filters — it is arranged among the pushed sections 2a and 3a of members 2 and 3 
However, it is not in contact with the pushed sections 2a and 3a. in addition, two filters in this 
example — although manufactured only with the polyester film which has the thickness which is 
the grade from which predetermined rigidity is acquired, even if members 2 and 3 constitute this 
from exposure opening 1a by the opaque sheet metal which formed the hole with big aperture in 
the filter sections 2b and 3b, and the filter material attached in the hole by adhesion etc., they 
do not interfere 

[0013] Next, the operation of this example is explained. Drawing 1 shows the state of a motor 6 
where it does not energize, this state — setting — two filters — members 2 and 3 are 
evacuating each filter section 2b and 3b to the adjoining position of exposure opening 1a And 
this state is maintained certainly, without making the filter sections 2b and 3b insert in exposure 
opening 1a also by vibration, when contacted to Stoppers 1c and 1d by the energization force of 
springs 4 and 5. Therefore, photography is performed in this state, without being energized by 
the motor 6 when it is not necessary to dim the light which carries out incidence from exposure 
opening 1a according to the photography conditions of the brightness of a field, or others. 
[0014] Moreover, when the light which carries out incidence from exposure opening 1a must be 
dimmed a little according to photography conditions, a motor 6 rotates to a counterclockwise 
rotation, therefore, pushed section 2a pushes on output pin 6a — having — a filter — a member 
2 resists the energization force of a spring 4, and is rotated to a clockwise rotation a filter — 
since filter section 2b of a member 2 is arranged in the adjoining position of exposure opening 1a, 
by this rotation, it advances into exposure opening 1a immediately, and covers exposure opening 
1a such a filter — rotation of a member 2 stops, when pushed section 2a contacts stopper 1e - 

- having — a filter — the set state of a member 2 is acquired The state is shown in drawing 2 
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and photography is performed in this state. 

[0015] moreover — the case where it must good-change and the light which carries out 
incidence must be dimmed from exposure opening 1a according to photography conditions — a 
filter — a filter with concentration deeper than a member 2 — a member 3 is made to operate In 
this case, a motor 6 will rotate from the state of drawing 1 to a clockwise rotation, therefore, 
pushed section 3a pushes on output pin 6a — having — a filter — a member 3 resists the 
energization force of a spring 5, and is rotated to a counterclockwise rotation this time — a filter 
— since filter section 3b of a member 3 is also arranged in the adjoining position of exposure 
opening 1a, when it advances into exposure opening 1a immediately and pushed section 3a 
contacts stopper 1f, it will be in the set state shown in drawing 3 And photography is performed 
after this state is acquired. 

[0016] thus, the initial state of the motor 6 which is not energized in this example — setting — 
two filters — since the filter sections 2b and 3b of members 2 and 3 are arranged by the 
operation of springs 4 and 5 and the Stoppers [ 1c and 1d ] position in the adjoining position of 
exposure opening 1a, it is possible to complete a set operation immediately by either positive 
and an inversion of a motor 6 and a composition member — the minimum — ending — a filter — 
since there may also be few amounts of operations of members 2 and 3, it is advantageous also 
in space also in cost furthermore, a filter — since Stoppers 1c and 1d stop, the insertion 
operation of members 2 and 3 does not need to control the halt position of a motor 6 strictly, 
and does not need an expensive motor in addition, a filter — although you may make it reverse a 
motor 6 when returning members 2 and 3 to an initial valve position, when the so-called 
MUBINGU magnet type motor which is common knowledge as a motor which operates a shutter 
is used, as for severing energization, it is also possible to make it return to an initial valve 
position according to the energization force of springs 4 and 5 

[0017] The [2nd example] Next, the 2nd example is explained using drawing 4 . Although it was 
possible to have made two filter members insert alternatively into the optical path in exposure 
opening in the case of the 1st above-mentioned example, in the case of this example, in addition 
to it, it constitutes so that another filter member and converging section material can be 
inserted alternatively. Therefore, composition explanation of this example will be given only about 
the added composition. 

[0018] 1g of shafts is set up and four stoppers 1h, 1i, 1j, and 1k are formed in the front-face side 
of a cope plate 1. moreover, the filter with which the appearance was similar to 1g of shafts — 
the converging section material 8 is attached possible [ rotation ] with the member 7, in drawing 
4 , it is energized by springs 9 and 10, respectively and the save status from exposure opening 
1a is maintained with Stoppers 1h and 1i a filter — a member 7 — a filter — it is manufactured 
only with the ND filter material of polyester with concentration deeper than a member 3, and has 
pushed section 7a and filter section 7b inserted in the optical path of exposure opening 1a 
[0019] Moreover, the converging section material 8 is manufactured with an opaque material, it 
has pushed section 8a and shading section 8b inserted in the optical path of exposure opening 
1a, and opening 8c of the diameter of a small sum is formed in shading section 8b. Furthermore, 
the motor 1 1 is attached in the tooth-back side of a cope plate 1, and the output pin 11a 
penetrated the hole which is not illustrated, and has projected to the front-face side of a cope 
plate 1. Although drawing 4 shows the state of a motor 1 1 where it does not energize, i.e., an 
initial state, in this state, output pin 11a is arranged among the pushed sections 7a and 8a. 
[0020] Next, the operation of this example is explained. Drawing 4 shows the state of two motors 
6 and 1 1 where it does not energize, this time — three filters — each filter section 2b, 3b, and 
7b and shading section 8b are evacuated from exposure opening 1a to the adjoining position in 
the converging section material 8 as members 2, 3, and 7, and the state is maintained according 
to the energization force of springs 4, 5, 9, and 10 Therefore, when it is not necessary to dim the 
light which carries out incidence from exposure opening 1a according to the photography 
conditions of the brightness of a field, or others like the case of the 1st example, photography is 
performed in this state, moreover, the light which carries out incidence from exposure opening 
1a according to photography conditions — it is necessary to dim — the grade of the dimming — 
two filters — when operating members 2 and 3 alternatively, it is completely the same as the 
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case of the 1st example, and it becomes Lycium chinense without energizing on a motor 11 then 
Therefore, the operation explanation is omitted. 

[0021] field light — strong — a filter — the case where the quantity of light wants to decrease 
rather than the case where a member 3 is used — a filter — a filter with concentration deeper 
than a member 3 — a member 7 is made to operate In this case, it does not energize on a motor 
6, but energizes only on a motor 1 1 , and is made to rotate to a clockwise rotation, therefore, 
pushed section 7a pushes on output pin 11a — having — a filter — a member 7 resists the 
energization force of a spring 9, and is rotated to a counterclockwise rotation this time — a filter 
— since filter section 7b of a member 7 is arranged in the adjoining position of exposure opening 
1a, it advances into exposure opening 1a immediately, and when pushed section 7a contacts 
stopper 1j, it is stopped, and photography is performed 

[0022] the quantity of light which passes exposure opening 1a — a filter — the converging 
section material 8 is made to operate to decrease further rather than the case where a member 
7 is used In this case, a motor 1 1 is rotated to a counterclockwise rotation and pushed section 
8a is pushed by output pin 1 1a. Therefore, the converging section material 8 resists the 
energization force of a spring 10, and rotates to a clockwise rotation. Since shading section 8b of 
the converging section material 8 is arranged in the adjoining position of exposure opening 1a at 
this time, it advances into exposure opening 1a immediately, and it is stopped when pushed 
section 8a contacts stopper 1k. Therefore, the quantity of light which passes exposure opening 
1a will be regulated by opening 8c, and photography is performed in the state. 
[0023] Thus, this example is set to the initial state which is not energized by two motors 6 and 
11. three filters — the filter sections 2b, 3b, and 7b of members 2, 3, and 7 and shading section 
8b of the converging section material 8 with an operation of springs 4, 5, 9, and 10 and the 
position of Stoppers 1c, 1d, 1h, and 1i Since it is arranged in the adjoining position of exposure 
opening 1a, it is possible to make those set operations complete for a short time with either of 
the motors 6 and 11. And as compared with the case where five steps of quantity of light 
regulation like this example is performed using a turret board, it is possible to constitute 
compactly focusing on exposure opening 1a. furthermore, a filter — since the insertion operation 
of the converging section material 8 is suspended by Stoppers 1e, 1f, 1j, and 1k as members 2, 3, 
and 7, an expensive motor is not needed 

[0024] in addition — although it has the converging section material 8 in this example — this 
converging section material 8 — a filter — even if it replaces with a filter member with 
concentration deeper than a member 7, it does not interfere moreover, the composition of this 
example — setting — a filter — a member 7 — a filter — although the quantity of light is 
controllable few from a member 3, it may replace with converging section material uncontrollable 
from the converging section material 8, and even if it uses the converging section material 8 as it 
is in that case, and it makes it replace with a filter member, it does not interfere furthermore, 
this example — setting — a filter — when it replaces with a member 7 and has converging 
section material, in order to enable it to regulate the quantity of light few rather than the 
converging section material, you may make it attach a filter sheet in opening 8c of the 
converging section material 8 moreover, the filter stated by explanation of the 1st example — 
the explanation about the modification of a member — each filter of this example — also in the 
case of a member, it is applied 

[0025] The [3rd example] The 3rd example is explained using drawing 5 - drawing 7 . the filter in 
the 2nd example of the above [ the composition of this example ] — it replaces with the 
converging section material 8 as a member 7, and the converging section material 12 in which 
three openings were formed is formed Therefore, in this example, Stoppers 1h and 1i and the 
springs 9 and 10 in composition of the 2nd example are not prepared. The converging section 
material 12 of this example is manufactured by the opaque plate. And it has three openings 12a, 
12b, and 12c and 12d of long holes of smallness into size, and is attached in shaft 1b possible 
[ rotation ]. Among these, the aperture of opening 12a is larger than the aperture of exposure 
opening 1a, and output pin 1 1a of a motor 1 1 has fitted into 12d of long holes. Since other 
composition is the same as the case of the 2nd example, explanation is omitted. 
[0026] Next, the operation of this example is explained. Drawing 5 shows the state of two motors 
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6 and 1 1 where it does not energize, this time — two filters — although members 2 and 3 are 
evacuating each filter section 2b and 3b from exposure opening 1a to the adjoining position and 
the state is maintained according to the energization force of springs 4 and 5, the converging 
section material 1 2 doubles the center of opening 1 2a of the diameter of macrostomia with an 
optical axis, and the state is maintained by the motor 1 1 in addition, this position of the 
converging section material 12 — -a filter — it seems that a part of exposure opening 1a is not 
covered since the aperture of opening 12a is larger than the aperture of exposure opening 1a 
although stability is missing somewhat compared with members 2 and 3 

[0027] Then, when it is not necessary to dim the light which carries out incidence from exposure 
opening 1a, photography is performed in this state like the case of the 1st example and the 2nd 
example, moreover, the grade of dimming — two filters — when operating members 2 and 3 
alternatively, it is the same as the case of the 1 st example and the 2nd example Therefore, the 
operation explanation is omitted, moreover, a filter — in decreasing the quantity of light rather 
than the case where a member 3 is used, it does not energize on a motor 6 but rotates a motor 
1 1 from an initial valve position to a counterclockwise rotation By it, the converging section 
material 12 rotates to a clockwise rotation, and stops by contacting stopper 1j. And when it 
stops, as shown in drawing 6 , the center of opening 1 2b of the diameter of Nakaguchi has lapped 
with the optical-axis position completely, and photography is performed in the state. After 
photography, a motor 1 1 rotates to a clockwise rotation and the converging section material 12 
returns to the position of drawing 5 . 

[0028] Thus, when decreasing further the quantity of light which passes exposure opening 1a, a 
motor 1 1 rotates to a clockwise rotation and makes the converging section material 1 2 rotated 
to a counterclockwise rotation by output pin 11a in drawing 5 rather than the case where 
opening 12b of the diameter of Nakaguchi is inserted. Although rotation of this converging 
section material 12 is stopped by stopper 1k f as shown in drawing 7 , in the halt position, the 
center of opening 12c of the diameter of a small sum will be completely lapped with an optical 
axis. And photography is performed in this state, a motor 1 1 rotates to a counterclockwise 
rotation and after photography returns the converging section material 12 to the position of 
drawing 5 . 

[0029] In addition, like the case of the 2nd example, this example is compactly constituted 
focusing on exposure opening 1 a compared with the case where it constitutes so that only a 
turret board may perform such a five-step gradation paragraph, although a predetermined field 
light is adjusted in five stages, moreover, the filter stated by explanation of the 1st example — 
also in the case of this example, the explanation about the modification of a member is applied 
Moreover, even if it has attached the filter sheet in those at least one by adhesion etc., it does 
not interfere with Openings 12a, 12b, and 12c. Furthermore, having stated the same operation 
effect about composition as the 1st example by explanation of the 1st example is applied also to 
this example. 

[0030] Moreover, according to the composition of this example, six or more steps of regulation is 
able to rotate two motors 6 and 1 1 simultaneously and to be able to be made to perform, for 
example, the beginning — the state of drawing 5 , and the 2nd — exposure opening 1a — a filter 
— the state which inserted only the member 2 — the 3rd — a filter — the state which inserted 
only the member 3, and the state in which the 4th inserted only opening 12b — the 5th — a 
filter — the state which inserted a member 2 and opening 12b, and the 6th — a filter — the 
state which inserted a member 3 and opening 12b — the state in which the 7th inserted only 
opening 12c, and the 8th — a filter — the state which inserted a member 2 and opening 12c, 
and the 9th — a filter — if it controls to **** called the state where a member 3 and opening 
12c were inserted, it will become possible to adjust in nine stages Thus, it is same also for the 
case of the 2nd above-mentioned example that it can make it possible to perform six or more 
steps of regulation by changing various combination. 

[0031] In addition, in each above-mentioned example, although each filter member and 
converging section material are driven by the motor, it does not bar driving manually. 
[0032] 

[Effect of the Invention] as mentioned above — according to this invention — two or more ND 
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filters — since it can insert in exposure opening correctly, and the composition is very easy and 
can moreover manufacture one of the members compactly focusing on exposure opening to the 
inside of a short time, it is effective in the miniaturization of a camera, and low-cost-izing 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 




[Drawing 7] 
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e>nt^sv\ *nfis^j©fe?t)gi5*ti 2 a, ?fmw&fa 
ttT*ia#?nTv^o fit, a, f. 'bn=rz>nmu 

SI5l2a, 12 b, 1 2 c £S7L 1 2 d t^LTl^ 
T, Ml btcisiewtgti:^0{>rtte.nTt^So co? 
-5, PjflPSPl 2 a cDPStiS^BBPgP 1 aCDP@«fct>A 
S7L1 2 dlcti*— ^ 1 l©m^Jtf>l 1 

a^itv^o nzmfi&moWits 
t m u * ©-ens*!**** s„ 

[0 0 2 6] ^IC, *^«gflflJ<Df^i!l*ittTO-rSo 0 5 
ro<0t-^6, 1 1 Olfltttl^fxLT^S, 
ro©7^/W g|5^2. 3«, ^©7^/b 
^SP2 b, 3 b«r, S^PSP 1 a^SBMSffiBtciiiK 
$-arT*3*5, tf*a4, 5©^73lC.}:oT 

*S«f«nTVS*% i^OgP** 1 2tiu APSOP^Pgpi 
2 aCDff-L^^ttfC^-e-, ^©^c^, 1 1 tc 

J:oT«l«f^nTV^So ffi> iKtJSBWl 2©d©filrB 

7-f/l/^g|5«2. 3tCtfc^ S^SfC^WS 
*V MPSI5 1 2 a cOPS^S^BSPgP 1 a OPSJ: 0 «> 
^tV-xD-p, SftBJ)PS$l a©— SP^MoTL* 3,}:^ 

[0 0 2 7] fCf> S^MPSR 1 a *^A*f-rs^«: 

aft l * < t j: I Mt^-ic itsi mmm&vm 2 hmw 
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7^;l,*gW3*ffl^fc«^£ 9 
sn^tcti, 6 (caattg?, ^e-*i i*«]JSi 

SWl 2(i^f«-73lPl'\lHl?g$n> Xh'J^l jtcS&T 

CO 0 2 8] CtD^oiC tfPSOP^PSPl 2 b^rSA 

tffa'MBrtEU WTjfcfVl 1 at.feoTiKE0ai5« 1 2* 
R^ti-^r(p)'\|Hie$-a:5Ci:{i:*So C <Di& 9 g|5# 1 2 

{SeiCfc^Tti, 0 7U:jjVr<fc'3tC, /jNPSWBflPgB 1 
1 1 tfKHMftrA'\B1EU ttD»**l 2 £0 5 ©{SB 

[0029] Na, *hssct{4, mzmmmcom&tmm 

ffl?Mo 3:fc, BflPgfll 2 a. 12 b, 12clCfci\ 

[0 0 3 0] *HSaPJ©«fi)ctcJ;nff. 
-*6. 1 1 «nniCBK2«, 6fiitt±0«PffT 

^s<fc^ic-rsci:tBi^-pfe5o man, ®bk*0 5 

cDttii, 2*SttR)l»llQ«l at7Y**»#20* 
fc«tt, 4*IltMDfl!l 2 bOWfliAl/ftm 5 

6SB«7f >l/*SW3i:liflpg|5i 2 b*«tAL.fc# 
f£s 7SBtilBJP8Bl 2 cO**j|ALft«!l, 8 SB 
lt74>l*&#2 tmnai 2 c«PALftm 9S 



sb 2 ns&flajoii^fc n u-esso 
[0031] ^ ±m(D^mmmic^xit, &y*>i 

[0 0 3 2] 

BMBOSft*] «±©J:SK:, ttftQ 

So 

[0ffi£Dffl¥*KiW] 

[01] JBl*SS0J©¥8B0T-;fcoT> *-#IEll8 
[02] IBlHSafflJ^ffiHTfeoT, *tc<fcoT 

-73<o7 * ;i/*aw>weBicff x«nri/^*««*^L 

[03] miH)5a^J<D¥ffi0^feoT, ^e-^tCcfcoT 
[04] *2*aWfl©¥ffiH-C&oT» -OW^r-^tC 

ti, v v ftt&iim£ttT^&<^ttflg*^LTV'>3o 
[05] SB3HSS0!IO :s FB0T?feoT, ZIOCO^— *tC 

[06] »35fcK«l©jpffiH-e*oT, ■5«XKMA*6 
Sg2<D*-*{Cj§«£ft, ttBattttW P&OF41PS5* 
B3tBSPSPtcB8$-e-TVS«®«^tTV^S„ 

[07] Sfl3*8S0lje>¥®0-e&oT, B50«fll»6 

»2o*--*teimt«n» ttD«***vbp«©iMP»* 

»316IBP»fc:Bl*«TV'»*«tt**L/TV^*. 

l JftK 

1 a BftHfiPgfl 

1 b. 1 g 

lc. Id. le. If. lh. li. lj. Ik X 

2. 3. 7 :7-r;I/*gM»f 

2a. 3a. 7a. 8a teWiSgB 

2 b. 3 b. 7 b 7*;l/*gB 
4. 5. 9, 1 0 life 

6. 1 1 * 

6 a. 11a tiitl^y 

8. 1 2 &t>gP# 

8 b jgttgfl 

8c. 12a. 12 b. 12c HBP35 

1 2d 
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